A phospholipase D-mediated pathway for generating diacylglycerol in nuclei from Madin-Darby canine kidney cells.
Many receptors, in response to their specific ligands, trigger activation of phospholipase D (PLD), resulting in the production of phosphatidic acid which, in turn, is acted upon by a specific phosphatase, phosphatidate phosphohydrolase, to produce diacylglycerol. We report here that isolated nuclei from Madin-Darby canine kidneys (MDCK)-D1 cells exhibit a PLD activity that is enhanced by the presence of ATP. PLD activity was measured in the presence of ethanol, by quantitating the production of phosphatidylethanol. Non-phosphorylating ATP analogs were unable to substitute for ATP in activating PLD, indicating that ATP acts as a phosphoryl group donor in a kinase-mediated phosphorylation reaction. The protein kinase C inhibitors chelerythrine and calphostin completely suppressed the ATP-induced nuclear PLD, implicating protein kinase C as the kinase involved in ATP-dependent PLD activity in nuclei from MDCK-D1 cells. In the absence of ethanol, phosphatidic acid was detected in ATP-treated nuclei. Accumulation of phosphatidic acid preceded or closely paralleled that of diacylglycerol, suggesting a precursor-product relationship. Consistent with those results, we detected phosphatidate phosphohydrolase activity in MDCK-D1 cell nuclei. Measurements of phosphatidic acid and diacylglycerol levels at increasing amounts of ethanol demonstrated that PLD and phosphatidate phosphohydrolase are responsible for generating the majority of the diacylglycerol accumulating in MDCK-D1 cell nuclei. The ability of nuclei to generate diacylglycerol from the concerted action of those two enzymes provides a means to regulate nuclear lipid synthesis as well as protein kinase C activity.